t This study of The dioleyl lecithin, which is a firm wax, was weighed accurately and dissolved in absolute ethanol to give solutions containing 15 mg. per ml. Antigens of various compositions were prepared volumetrically from them and from similar solutions of cardiolipin and cholesterol. The cardiolipin was obtained commercially (Sylvana) and had been approved for use in antigens. The cholesterol solution contained 1 5 per cent. Pfanstiehl cholesterol (precipitated from alcohol for the Kline test) .
VDRL Microflocculation Test.-Antigens were prepared containing 0-02 or 0 03 per cent. cardiolipin, varying amounts of the L-oc-(dioleyl)-lecithin, and 0 9 per cent. cholesterol (Table I, overleaf) . These antigens were compared with our regular VDRL antigen** (composition 0 * 03 per cent. cardiolipin, 0 * 232 per cent. Pangborn lecithin, and 0 9 per cent. cholesterol) in order to select one possessing standard sensitivity. The selected antigen, No. 8, was then compared with one containing saturated L-c-(dimyristoyl)-lecithin (composition 0*03 per cent. cardiolipin, 0 30 per cent. lecithin, 0*9 per cent. cholesterol), and another containing unsaturated L-a-(dipalmitoleyl)-lecithin (composition 0*03 per cent. cardiolipin, 0-475 per cent. lecithin, and 0-9 per cent. cholesterol). These antigens had previously been found to have the same sensitivity as the standard antigen (Tonks and Allen, , 1955 .
The stability of saline suspensions of Antigen No. 8 was determined for a 24-hr period. Serum specimens were tested with the suspensions immediately and 0 5, 3, 6, and 24 hrs after they were prepared (Table II, overleaf) . Each serum had been divided into several portions and a different portion was tested each time after inactivation at 56°C. The suspensions were kept at room temperature in the glass-stoppered bottles in which they were prepared. In order to test the reproducibility and purity of the lecithin material, many samples were obtained from Drs. Baer and Buchnea. In all, 21 independent preparations were tested. With many of the earlier ones, precipitates formed in the antigens when the cardiolipin and lecithin were combined. It was found that the precipitates were due to the presence of traces of barium chloride in the lecithin which caused the formation of an insoluble salt of cardiolipin. After testing various methods of purifying the lecithin, a procedure was finally developed which resulted in a pure material giving no precipitation on mixing with cardiolipin. Two lots of the final product were tested.
The stock alcohol solutions of the lecithin were stored at room temperature in the dark. Two of them were tested for stability by preparing batches of antigen of the same composition on several occasions during a period of 12 months and testing them serologically. The complete antigen also was examined for stability over a period of 8 months when stored in the dark at room temperature. Since these tests were carried out with Antigen No. 8 (Table I) , which was known to have the same sensitivity as regular VDRL antigen, the latter was used as a control for all stability studies.
The lecithin in its solid form was similarly tested for stability over a period of 6 months.
Kolmer Complement-Fixation Test.-Antigens were prepared containing 0-0175 per cent. cardiolipin, different amounts of L-oc-(dioleyl)-lecithin, and 0-3 per cent. cholesterol (Table III) . Comparisons were made with our standard Kolmer cardiolipin antigen of composition 0-0175 per cent. cardiolipin, 0-200 per cent. Pangborn lecithin, and 0'3 per cent. cholesterol (Allen and Mason, 1952) . Antigen dilutions of 1:300 were found to be optimal for most preparations. Finally, the L-ax-(dioleyl)-lecithin antigen selected as having standard sensitivity was compared serologically with one containing saturated L-x-(dimyristoyl)-lecithin (composition 0-0175 per cent. cardiolipin, 0-1225 per cent. lecithin, 0-3 per cent. cholesterol), and another containing unsaturated L-oc-(dipalmitoleyl)-lecithin (composition 0 -0175 per cent. cardiolipin, 0-2275 per cent. lecithin, and 0'3 per cent. cholesterol). These antigens had previously been found to have the same sensitivity as our standard Kolmer antigen (Tonks and Allen, 1953, 1955) .
Stability and reproducibility studies were conducted along similar lines to those made with the VDRL test. Generally speaking, in comparing antigens, tests were performed on at least 3 days with individual sera and dilutions of pooled positive sera giving negative, weakly positive, or positive reactions with our standard antigens. Some idea of their specificity was obtained by examining a group of sera which had previously been found to be negative with several tests.
EXPERIMENTAL (1956) . The x, p-dimyristin is prepared from D-acetone glycerol, which is also synthetic.
saturated lecithin and Pangborn lecithin is changed; the others remain in the same position.
It is interesting to compare other properties of these lecithins, keeping in mind their usefulness as antigen components. This comparison is made in Table V , and also included are the hypothetical properties of an "ideal" lecithin.
When comparing the lecithins in the laboratory, positive control serum from rabbits (Affleck and Allen, 1954) was used for part of the work. It was interesting to find that the antigens containing Baer's saturated lecithin reacted poorly with these sera, whereas antigens containing the unsaturated lecithins gave the same results as the standard antigens. This positive serum is produced in rabbits by the intravenous injection of floccules prepared by mixing human syphilitic serum and antigen suspension. The results suggest that the lecithins themselves may possess some specific activity.
DISCUSSION
Several questions arise from comparing the lecithin concentrations required to give antigens of standard sensitivity, as listed in Table IV . Why is Pangborn's lecithin more effective per unit weight than the other lecithins in the VDRL test? Why is so much more of Hanahan's lecithin required than Baer's, which is also unsaturated, to produce antigens of the same sensitivity? Why is the saturated lecithin more effective than both of these in the VDRL test when Pangborn's, which is 80 per cent. unsaturated, is the most effective of all?
The differences may be due partly to the size of the fatty acid chains in the molecules, since we have found that L-xc-(dimyristoyl)-lecithin with 14 carbon atoms in the fatty acid gives better and more reactive antigens than L-x-(dipalmitoyl)-lecithin with 16 carbon atoms. However, less of Baer's dioleyl lecithin, with 18 carbon atoms in the fatty acid, is required than Hanahan's dipalmitoleyl lecithin with 16. Testing of other lecithins with fewer carbon atoms would give further data on this point.
Possibly the unsaturated compounds of Hanahan and Baer contain traces of impurities which are not detectable by chemical tests but which affect serological reactions. No direct evidence for this has been found. Another possibility is that Pangborn's preparation, which is a mixture, may contain a lecithin that is more specific for the detection of "reagin" than the pure ones we have tested, a supposition that is supported indirectly by the fact that the saturated lecithin antigens react poorly with the "positive" rabbit serum referred to above whereas unsaturated lecithin antigens react normally; or Pangborn's lecithin may contain another type of compound in small amounts which is more effective than any of the pure compounds tested so far. These are interesting possibilities. In this connexion there should be mentioned the identification of phosphatidal choline as the major constituent of beef heart lecithin (Rapport and Alonzo, 1955 
